Background: Macular holes are the common cause of visual impairment especially in the elderly and have a variety of etiological factors. The advances in the management of macular holes are encouraging and are now available in developing countries although scarce, where hitherto; patients seek attention outside their country. The need to understand this disease has therefore become pertinent in all retina clinics. Objective: To evaluate the pattern of presentation of macular holes and its management in a retina clinic in South South Nigeria. Methods: A 5 year retrospective, non comparative review of 24 consecutive cases presenting to a retinal clinic was carried out. Relevant information was extracted from the medical records and analyzed. Results: Three hundred and sixty four cases were seen between January 2009 and December 2013. Twenty four cases had macular holes and ten (41.7%) had bilateral presentation with a total of 34 eyes. The incidence of macular holes was 6.6%. The mean age was 46 years (SD ± 13.42) with a female preponderance, 5:1. Idiopathic holes formed the bulk of the cases 14(58.3%); others were trauma 4(16.7%), posterior uveitis 2, (8.3%), chemotherapy 2 (8.3%), Solar retinopathy and retinitis pigmentosa 1 (4.2%). Nineteen (55.9%) of the 34 eyes were visually impaired (BCVA ˂6/18). Nineteen eyes had full thickness holes (55.9%) requiring surgery, however only 3(12.5%) of these could afford to have surgery with one reoperation. Four patients (16.7%) had complications in form of retinal detachments at presentation. Conclusion: This study has shown that the incidence of macular holes in the developing world is significant and resources to manage these cases are grossly lacking. Specialist training, with government subsidizing costs will alleviate these difficulties and reduce visual loss from macular holes.
Introduction
Macular holes are full thickness openings of the neurosensory retina in the centre of the fovea from the internal limiting membrane to the outer segment of the photoreceptor layer [1] . Since the fovea is replete with cones, this defect subsequently leads to a drop in central vision and metarmorphopsia [1] [2] .
Even though macula holes were originally described by Knapp in relation to trauma [3] , it is commoner to find them now in non traumatic settings [2] - [4] . Kunt was the first to describe non traumatic macular holes and this was buttressed by other studies showing that majority of macular holes are idiopathic, occurring in eyes with no previous pathology [4] [5] .
Trauma related macular holes are believed to result from a transmission of concussive form in a contrecoup manner, while idiopathic holes are believed to result from focal shrinkage of the prefoveal cortical vitreous, with persistent adherence of the vitreous to the fovealregion [5] [6] . Other etiological factors that have been shown to cause macular holes include myopia, trauma, and solar retinopathy [1] . Macular holes have also been reported and presumed to be secondary to other conditions such as accidental laser burns, retinitis pigmentosa, complications of chemotherapy, posterior uveitis and branch retinal vein occlusion [7] - [11] . By and large, the pathogenesis is still incompletely understood and is believed to be an interplay between vitreomacular traction and some form of degenerative dissolution of inner retinal layers in the fovea [12] .
The diagnosis and management of this condition have become more encouraging with the use of Optical coherence tomography (OCT) and the clinical staging of the disease by Gass. OCT affords the ophthalmologist a high resolution cross sectional examination of the macular and provides information concerning diagnosis, classification and aetiology of macular holes. The revolution in the management of macular hole with vitrectomy, cortical vitreous peeling by Kelly and Wendel, resulting in a good anatomical outcome, fovealreappositioning and a subsequent improvement in visual outcome further piqued the interest of retinal specialists globally and in the developing world [13] .
Even though the excitement of ophthalmologists in developing countries towards these milestones is short lived, as these equipments are not readily available coupled with lack of the requisite expertise, the need to understand this disease entity, its pattern of presentation, diagnosis, management and prognosis has become pertinent in all retinal clinics as macular hole surgery is now available in Nigeria,
Materials and Methods
This study was a 5 year retrospective non comparative review of the medical records of 24 consecutive patients who presented to the retina clinic of the eye department of University of Port Harcourt Teaching Hospital between January 2009-December 2013. Data extracted included demographic data such as age and sex; others were best corrected visual acuity on presentation (BCVA) and other relevant clinical information. The diagnosis of a macula hole was made based on the history of the known risk factors and clinical findings of a macular lesion with biomicrsoscopy. Staging of the macular hole was done according to the Gass classification. Stage 1 was a macular cyst, stage 2; early full thickness macular hole, stage 3; fully developed macular hole with posterior vitreous attachment and stage 4; fully developed macular hole with complete vitreous separation. Fundal examinations were carried out with 90D stereoscopic lens, and a mydriatic fundus photograph. Optical coherence tomography (Stratus OCT, Carl Zeiss Meditec Inc., USA) was used to confirm the diagnosis, classification and complications of macular hole.
Information from each subject was entered into a spreadsheet using the Statistical Package for Social Sciences (SPSS) 11.0 for Windows statistical software and analysed. Bivariate analysis involved the use of chi-square test and Fisher exact test for testing the significance of associations between categorical variables. P values of 0.05 and below were considered statistically significant.
Results
A total of 24 subjects comprising 20 females and 4 males were seen over the 5 year period and diagnosed with macular holes. Ten subjects had bilateral holes (41.7%) as shown in Table 1 . The mean age was 46 years (SD ± 13.42). Females were more affected with a ratio of 5:1. Table 2 shows the age and gender distribution of the patients.
The hospital incidence of macular holes was 6.6%. Table 1 shows that 10 (41.7%) out of the 24 cases had macular holes in both. eyes. There were numerous etiological factors seen, but idiopathic presentation (58.3%) was the commonest as shown in Table 3 . Others were trauma 4 (16.7%), posterior uveitis 2, (8.3%), chemotherapy 2 (8.3%), Solar retinopathy and retinitis pigmentosa 1 (4.2%). Nineteen (55.9%) of the 34 eyes were visually impaired (BCVA ˂ 6/18). Nineteen eyes had full thickness holes (55.9%) requiring surgery, however only 3 (12.5%) of these could afford to have surgery with one reoperation. Four patients (16.7%) had complications in form of retinal detachments at presentation. Table 4 shows that there was no statistically significant difference between risk factors and the age of the subjects. Table 5 shows the distribution of visual acuity of the patients. Nineteen (55.9%) of the 34 eyes were visually impaired (BCVA ˂ 6/18). Nineteen eyes had full thickness holes (55.9%) requiring surgery as shown in Table 6 , however only 3 (12.5%) of these could afford to have surgery with one reoperation.
3 out of the 24 patients had the macular hole surgery. As illustrated in Table 7 , four patients (16.7%) had complications in form of retinal detachments at presentation.
Discussion
Twenty four cases of macular holes were seen in this study with ten (41.7%) cases presenting bilaterally ( Table  1 ) giving a total of 34 eyes. This appears to be higher than what is recorded in other studies probably due to the late presentation and intervention which are common factors in the developing world [14] [15] . Table 2 shows that the mean age was 46 years (SD ± 13.42) with a female preponderance. The mean age here is at variance with other studies where the mean age is higher because most of the available studies focused on idiopathic macular holes and other aetiological factors were not reported [15] . Females accounted for 83.3% of the study group with a female to male ratio of 5:1 [14] . This is consistent with other studies and lends credence to the postulations implicating hormonal changes [2] [14] [15] . The hospital incidence of macular holes was 6.6% of persons and 9.3% of eyes. There is a dearth of studies on incidence of macular holes. Most studies report prevalence [16] - [18] . However a population based incidence reported 7.8 persons and 8.69 eyes per 100,000 population [14] . Our incidence is quite significant considering that it is a hospital based study with a smaller Table 4 . Relationship between risk factor and age. sample size. The commonest aetiological factor in this series was idiopathic macular holes just as reported widely ( Table 3) . Again there is very little documentation on other causes of macular holes as most studies focus on idiopathic holes [15] . Idiopathic macular hole commonly affects otherwise healthy individuals in their 6 th or 7 th decade and prefoveola traction have been widely accepted as the pathogenesis implicated in idiopathic macular hole [2] .
Risk Factors Age Group Total
Trauma contributed to 4 of the cases, while 2 of the cases resulted from poorly treated posterior uveitis resulting in vitreoretinal traction and retinal detachment. Photochemical changes in the retina with increased temperature while sun gazing is believed to cause macular damage [19] [20] . One case of solar retinopathy was seen in our study. Two cases were attributed to chemotherapy following breast cancer and prostate cancer. Tamoxifen retinopathy though rare has been reported to cause foveal cysts that could lead to macular holes [9] . The female patient who was on Tamoxifen therapy was 32 years old which ruled out a typical idiopathic etiology, while the other was male. Both had bilateral presentation which was a pointer to a systemic aetiology. Table 4 shows that there was no statistically significant difference between the risk factors and age of subject in this study, a larger study however will most likely demonstrate this. Central vision loss is the commonest manifestation of macular holes and can be visually disabling. Out of the 34 eyes more than half, had low vision(˂6/18) from macular hole (19 eyes (55.9%)) and presented with full thickness holes ( Table 5 and Table 6 ).
Retinal detachment is the most common complication following the development of macular hole as subretinal fluid insinuates between the neurosensory retina and retinal pigment epithelium through this defect to cause a detachment. In our study 4 patients had retinal detachment at presentation.
The management of macular holes was revolutionized by Kelly and Wendel with vitrectomy, internal limiting membrane peeling and tamponade. Though macular hole surgery is now available in a few private centers in Nigeria, majority who require this service, utilize the government health centers and have to travel long distances to access this specialized service at high costs.
The private centres were these services are available, are all located in the South West geopolitical zones. Rivers State is located in the South South geopolitical zone of the country with about 19 Ophthalmologists. There is only one ophthalmologist trained in Medical Retina and there are no facilities for vitrectomy in the state presently. Patients therefore have no option but to travel out of their state of residence to access this service with the attendant risks and heavy costs.
Even though 19 eyes in this series had full thickness holes that required surgery, only 3 patients could afford surgery, with one requiring reoperation. The direct cost of surgery and the fact that surgery had to be done outside the residence of abode were factors that militated against the take up of this service outside.
Conclusion
This study has shown that the incidence of macular holes in the developing world is significant and resources to manage these cases are grossly lacking. Specialist training, with government subsidizing costs will alleviate these difficulties and reduce visual loss from macular holes.
